he present study was conducted to study the effect of adding different levels of lutein powder pure (LP),dried tomato pulp (DTP) and dried sweet red pepper powder (DSRP) (as natural colour additives) on some productive, egg quality parameters and economical efficiency of Silver Montazah (SM) local hen layers from the beginning of 40 to 48 weeks of birds age. A 2x3x3 factorial arrangement design was used in this experiment including two levels supplementation of LP (0 and 30 mg/kg diet), three levels of DTP (0, 15 and 30 g/kg diet), and three levels of DSRP (0, 2 and 4 g/kg diet) .A total number of 162 laying hens of Silver Montazah (SM) local strain were used in this experiment. All selected birds were randomly distributed into 18 treatments equal in number (9hens / each treatment). Laying hens of each treatment were nearly of an equal average body weight and similar average daily egg production .All birds of the experimental treatments were individually housed in wire-caged batteries and kept under the same managerial, hygienic and environmental conditions. Results obtained at the end of the experiment showed that the average live body weight of layers at the end of the experimental period was significantly (P≤0.05) affected by dietary LP levels, whereas, dietary DTP, DSRP levels had no significant effect on average live body weight of hens. The heavier live body weight was attained by layers fed 0 mg / kg diet LP and layers fed 30 g / kg diet DTP recorded the average higher LBW. While, layers fed the 0 g / kg diet DSRP showed the higher average LBW. Dietary LP and DTP levels had significant (P≤0.01) effect on average daily feed intake of layers. However, the higher average of daily feed intake was recorded by hens fed dietary 0 mg/ kg diet LP, 0 g/ kg diet DTP level and 2 g / kg diet DSRP levels. Dried sweet red pepper levels had no significant effect on average daily FI of layers during most of experimental periods. The higher average daily FI was shown by layers fed 2 g / kg diet DSRP level. No significant differences were found in average feed conversion of layers attributed to the dietary DTP and DSRP levels. However, the best average FCR values (3.37g feed/g egg mass) was recorded by layers fed the diet contained 0 mg/kg diet lutein powder level. Dietary LP and DTP levels had significant (P≤0.01) effects on average egg production (EP) rate, egg weight and egg mass of layers at the end of the experimental period. While, dietary DSRP levels had no significant effect on averages of egg production rate and egg mass of layers at the end of the experimental period (40-48 weeks of age). The higher averages of egg production rate and egg mass were recorded by layers fed the diet of 0 mg/kg diet LP, 30 g/kg diet DTP and 2 g/kg diet DSRP levels, while, the higher average of egg weight was recorded by hens fed the dietary 0 mg/kg diet LP, 30 g/kg diet DTP and 0 T INFLUENCE OF NATURAL CAROTENOIDS SUPPLEMENTATION IN DIET ON EGG YOLK COLOR AND SOME PRODUCTIVE PARAMETERS OF LOCAL HEN LAYERS 422 g/kg diet DSRP levels . Dietary supplementation of LP, DTP and DSRP showed significant (P≤0.01) effect on Roche yolk color fan score at all the different experimental periods. Roche yolk color fan score increased with increasing the rate of LP, DTP and DSRP levels in the diet of laying hens. Diets contained 0 mg LP /kg diet, 0 g DTP /kg diet and 4 g DSRP /kg diet levels recorded the higher (best) relative economical efficiency percentage for egg production.
INTRODUCTION
Carotenoid molecules are present in both the plant and animal kingdoms, in which they play several important physiological functions. Family of those molecules are a group of over 600 naturally occurring colored dyes and/or pigments in living beings. More than 20 of them are common in human foods and animal feeds (During and Harrison, 2004) . A variety of structurally different carotenoids are present in fruits and vegetables and animal tissues. Some of the major sources are tomatoes (lycopene), citrus fruits (ß-cryptoxanthin), spinach (lutein), maize (zeaxanthin), red pepper (capsanthin) and egg yolk (lutein and zeaxanthin) Diplock et al., 1998 . Both artificial and natural colour additives are used in the hen's diet to improve egg-yolk colour. In the poultry industry, xanthophylls like lutein were used, so far, mainly for pigmentation of meat, skin of broilers and egg yolks, since color is an important factor in the perception of poultry products quality in many countries of the world (Rajput et al., 2012) . The dry tomato pulp is one of the feed ingredents, which has been widely used to manipulate the pigmentation in egg yolk color of laying hens. It was also suggested that dry tomato pomace can be used as a protein source due to its high protein content. The objective of this experiment was to determine the effects of different dietary levels of lutein powder pure, dried tomato pulp and dried sweet red pepper ( as natural colour additives ) on some productive parameters and egg yolk colour,of Silver Montazah (SM) laying hens.
MATERIALS AND METHODS
The present study was carried out at Inshas Poultry Breeding Research Station, Animal Production Research Institute, Agriculture Research Center, Ministry of Agriculture, Giza, Egypt, during the period from November 2015 to February 2016. A 2 x3 x 3 factorial arrangement design was used in this experiment including two levels of lutein powder pure (LP) (0 and 30 mg/kg diet), three levels of dried tomato pulp (DTP) (0, 15 and 30 g/kg diet), three levels of dried sweet red pepper (DSRP) (0, 2 and 4 g/kg diet) ( as natural colour additives ). A total number of 162 laying hens of Silver Montazah (SM) local strain, at the beginning of 40 weeks old, were chosen from the farm flock and used in this experiment. All selected birds were randomly distributed into 18 treatments equal in number 9 hens each treatment). Laying hens of each treatment were nearly of an equal average body weight and similar average daily egg production with no statistical differenes. All birds of the experimental treatments were individually housed in wire-caged batteries (45×30×35cm), and kept under the same managerial, hygienic and environmental conditions. Birds were located in a temperature-controlled room, and the photo period during the experimental period was fixed at 16 hrs daily. Hens were fed ad-libitum and the fresh water was available all the time during the experimental period (9 weeks Egg mass was calculated by multiplying the total egg number by the average egg weight .Feed conversion (g feed /g egg mass) was also calculated at 42,45 and 48 weeks of age. The degree of pigmentation of egg yolk was determined by Yolk Color Fan (Hoffmann La Roche) with the range of 1 to 15, as the color standard by nakedeye scoring (Vuilleumier, 1969) . Data were statistically analyzed according to ANOVA procedures of SAS (SAS, Institute 2012). Mean differences were compared using Duncan's New Multiple Range test (Duncan, 1955) 
Statistical Analysis:
The experiment was conducted as a completely randomized design with 18 treatments in a 2×3×3 factorial arrangements and the main effects (level of LP, DTP and DSRP supplementation) were analyzed according to ANOVA procedures of SAS (SAS, 2012). The interaction between main effects was included in the model. Mean differences were compared using Duncan's New Multiple Range test (Duncan, 1955) 
RESULTS AND DISCUSSION
Growth performance traits.
Live body weight.
Results in (Table 2 ) revealed that dietary lutein powder (LP) levels had significant (P≤0.01 or P≤0.05) effects on Live body weight (LBW) during all the experimental periods except at 40 weeks of age (initial LBW) and 46 weeks of age.
The average LBW at the end of the experimental period showed that layers fed the 0 mg/kg diet LP level recorded the higher LBW (1533.3g), Table 2 . However, in this concern, Kanda et al. Table 2 showed nonsignificant effects of dietary dried tomato pulp (DTP) levels on LBW of Silver Montazah laying hens during all experimental periods except at 43 weeks of age which was significant (P≤0.01). Layers fed the 30 g/kg diet DTP level recorded the higher LBW (1515.7g). These results agreed with those of Nobakht and Safamehr (2007) who found no significant differences in LBW and weight gain of laying hens fed on diets containing different levels of DTP. Data in Table 2 showed that dried sweet red 
Feed intake:
Data presented in Table 2 showed significant (P≤0.01) variations in daily feed intake (FI) due to the dietary LP levels effect during all the experimental periods except from 46-48 weeks of layers age. In general, daily FI decreased with increasing the LP level from 0 to 30 mg ̸ kg diet . The higher average daily FI (105.0 g) was observed by layers fed the 0 mg ̸ kg diet LP level. In agreement with the previous results of Kanda et al. (2011) whom reported that dietary lutein level had no significant effect on daily FI of layers. Dietary DTP levels had significant (P≤0.01 or P≤0.05) effects on daily FI of layers during all the experimental periods. However, It is clear that daily FI almost decreased with increasing the dietary DTP level. The higher average daily FI (105.47g) was observed by layers fed the 0 g/kg diet DTP level. In concern with the previous results of In accordance with the previous results, Huaqiang et al., (2012) and Rossi et al., (2015) found that feed intake of laying hens was not significantly affected by dietary red pepper powder or sweet green pepper.
Feed conversion:
Feed conversion ratio (FCR) for layers of different experimental treatments along the whole experimental period are presented in Table 3 . Results obtained revealed that dietary LP levels had significant (P≤0.01and P<0.05) effects on FCR of hens during all experimental periods. However , it is clear that increasing the dietary LP from 0 to 30 mg ̸ kg diet depressed the FCR of layres during all experiment periods. The best average FCR (3.37 g feed ̸ g egg mass) was observed with layers fed the control diet (0 g ̸ kg diet LP). In this concern, Hasin et al. (2006) and Sajjad et al. (2013) found no significant differences in FCR̓ S of layers fed different levels of lutein. No significant differences were found in FCR of layers attributed to dietary DTP levels effect during all experimental periods except at the period from 43 to 45 weeks of age (P≤0.01). The best average FCR (3.59 g feed ̸ g egg mass) was attained by hens fed the 30 g ̸ kg dietary DTP level ( Rossi et al. (2015) . They indicated that red pepper and sweet green pepper levels had no significant effect on FCR of laying hens.
Egg production traits.
Egg production rate.
The effect of dietary LP, DTP, and DSRP levels on egg production (EP) rate of Silver Montazah layers all over the experimental periods are illusturated in Table 3 .
Results obtained showed that dietary LP levels had significant (P≤0.01) effects on EP rate during all experimental periods. The higher average EP rate (66.10% ̸ hen ̸ day) was observed in hens fed the control diet (0 mg/kg diet LP). However, in this concern Hasin et al. (2006) and Sajjad et al. (2013) found non-significant effect of lutein on egg production . Data of Table 3 (2012) and Rossi et al. (2015) found that red pepper and sweet green pepper had no significant effect on hen day egg production .
Egg weight.
Data presented in Table 4 showed the effect of dietary LP, DTP and DSRP supplementation levels on egg weight (EW) of Silver Montazah layers during all the experimental periods. Results obtained revealed that dietary LP levels had significant (P≤0.01) effect on EW of hens at all experimental periods. Hens fed the control diet (0 mg LP ̸ kg diet level) recorded the higher average EW (48.07g). In this concern, Hasin et al. (2006) observed that the lutein supplementation had no effect on EW.
Egg weight was also significantly (P≤0.05 or P≤0.01) affected by DTP levels supplementation at all periods of estimation except at 40-42 weeks of birds age Table 4 . Hower, the higher average EM value (29.15g ̸ hen ̸ day ) was shown by layers fed the control diet (0 g ̸ kg diet DSRP).In close agreement with the previous results, Rossi et al. (2015) reported that EM was not significantly affected by the addition of sweet green pepper to the diet .
Some egg quality traits :
Roche yolk color fan score.
The egg yolk color was visually examined using the Roche Yolk Color Fan (RYCF), as shown in Figure 1 . Data presented in Table 5 and Figures 2,3 and 4 showed that the RYCF score was increased by increasing dietary LP, DTP and DSRP levels supplementation during all periods of estimation. Dietary LP levels had significant (P≤0.01) effect on RYCF score during all experimental periods. Increasing the LP level increased the RYCF scores as presented in Table 5 . Hens fed 30 mg /kg diet LP attained the higher (9.47) average RYCF score. In agreement with the Similarly, dietary DTP levels had significant (P≤0.01) effect on RYCF score of laying hens during all the experimental periods. The higher (9.11) averag RYCF score was shown by layers fed the 30 g/kg diet DTP level ( Table 5 ). The previous results are in accordance with those reported by Dotas et al. (1999) who stated the inclusion of DTP up to 120g / kg diet significantly improved the egg yolk color. Also, Jafari et al.
(2006) and Calislar and Uygur (2010) indicated that the addition of DTP had significant effect on egg yolk color. Moreover, Shahsavari (2015) with 5% DTP added to laying hen diets recorded significant improvement in egg yolk color.
Results in Table 5 
Economical efficiency
Economical efficiency of egg production as affected by LP, DTP and DSRP levels supplementation at the end of the experimental period (48 weeks of age) are shown in 
